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(54) RADAR SIGNAL PROCESSOR 

(57)Abstract: 

PURPOSE: To obtain a radar signal processor which is provided with an 
optimum cost-to-performance ratio, which can process a plurality of beams 
simultaneously and whose fault tolerance is high. 

CONSTITUTION: A radar signal processor is provided with a plurality of 
CPUs 9 having cache memories 1 1 and with multi-CPU parts 8 having local 
buses 1 5 in which main memories have been mapped on memory spaces. It 
is provided with vector operation parts 1 6 in which a plurality of dedicated 
arithmetic units 1 9 have been connected by switch networks 22. They are 
connected, as clusters, by using buses between system buses and clusters. 
Thereby, when the plurality of CPUs 9 and the plurality of dedicated 
arithmetic units 19 are grouped individually in real time, effective resources 
are distributed optimally to a requested processing amount and signals are 
processed. Since all the CPUs share the memory spaces, other CPUs can 
act for a certain CPU even when it is damaged. 
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S«:^M^il79:«St<7>C PU (Central Pro 
c e s s i n g Un i t) fli2^;<^»J <03 tf— 

«-r ^ n - :^ ; i ^» «J5£ $ n-5 t;!/^ C P U SB 

pu-c-en^pnM?f>j»c^fTr^d^ ^krcom^ 
yA^i^jL —ju<DmmMMy^— ^ ^ m.Wi<Dc p u 

-^c PUT^ff^n^%^«aiS!l^T:/n^^AtcJ: 

P U;5«^n-^n^3S-r^^^^^31::/n^^ A^v^zL- 
Jl^ i: St ^^^^ -r A -r > 5^ - AVl^ 

uggfcioM^^n. t^na-Tju^cpuffiiicDT^— ^5^35^ 

-ti)\^n7.^L<n^^^}^m\zn\^miL^:^ v^-V • n 
> K b T^Et;V^ C P UffiO^«<i5 C P u ic^tt b 

^ifts ^£ «s ^158 L cin ^ (^w^m^^-im \z pj 


(2) i|^5a^7-2 8 7 0 6 4 

-5CPUT^fT^n^^aaaiSii^T:/Dy^Aicj: 

CD^i7^?gtJS[^, i^5X^VX3^<^CPUC0#jgaifC^ 

CD ttrB^JW^ C P UgK(D C P U;&i ^ ^ U ^K;5tT ^ -fe 

O ^7 ^ X ^ ^ U cDt^— ^41 >y 

^ ;i i Sr^flf ^^fi^J^T 1 (Z>®M«31^ ^ ij i:, 

f^— ^ X ^ (^<D^^ ^ U (7)5^— ^ dt^j9f5^— ^ •C>S: 

aSl^iiT^^'J n— :tr;WA*x. '>x-7^a/n*x±{cS 
ns^co ^ ^ X 5^ i^BBcD^TcD c p u ^-e^r 

i# t- ^ «ig ^ * t&iE-T^u^' c p u wcom 1 CO AX ^ 

^fiSt. t^TcO^^XiS'cO^lcOAX^ft^^ttfigL, 

50 ^x(r>^^^^)\z^'r^y'-^^\zii%ts.onmmis^ 
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CO 0 0 1] 
CO 0 0 2] 

-So att>, 2 6fiCPUgg, 2 7«^5?^g|JH$. 3« 
X— XT*So 4«CPUIK2 6. ^^^?a^lK2 7. 
e^f^o 1 0«1«St<O^^5a31>(-a.-^ni5/'^ixdt|8. 

^l^fr-rscpura&s. i 2ti>/x^A;^x4^fe:fru 

CPUg52 6i:'>^^75'«J|taS2 7. ^ffin-X-T >^-:7 

x-x 3 ra-c5^-3'<Eiii^£fT^ fcsftcom 1 conx^ifts 

-C*^. 15«^P<^U10. CPU9. AX^^l 
2M-c?-i$^teig^Sff-5fc86<Dn-;^;W^XTa&^o 
tC, v>;i:7^«l»«2 7{COViTiiig-r^<. S^fcf-AT^ 

#acDtSIJ9t, W^fiF I R (Finite Impulse Respons 
t)y^ )VymWs FFT (Fast Fourier Transfor 
nO WiM. CFAR (Constant False Alarm Rate)^ 
$?$J6Timill3?ar:-/ h-r^^. 1 7 «-?-n-6n(D# 

So 2 3li'^5^3^?»jra5 2 7(DMttl^fT'5^®a5T& 
^^%^L, ^fc. CPUeP2 6'\->X5^AAX4CDU 

^*«#~rS^1©WvX:$^r^&So 2 1«CPUg526 
i;0S>X7^AnX4^:frL.r. 7^— ^jjt^eU 1 7^^® 
Uv^X^' 2 4$:T^irX-rSfc8&®^2CO/^X^»gr 
2bSo 

CO 0 0 3] ^(Cta£^CDW-^{i#A!l31S(CJ:SS!Tf^tC 
^V^T^^^fS. CPU9co^fT*r-^^^TcoM^5!l31 


(3) 1#gS¥7-2 8 7 0 6 4 

>^:=.3.— ^n^^A«. ^^c^eu 1 0\z^^i)^C^^I^ 
^nrv^So i51^«fBAx-r>'^-:7a:-xJ:DSmL/tm 
-^^^qe-Ktc^oT, *ff-r'^^m^Ja3i:/n^^A 

^iHiRb^fT-rSo CPU9ti. M«lkvX3^ 2 4 (Z« 
2 7<OM-^ffl31ig:^^£5=-^^^'J 1 7 ctO^aib. @ 

ffiAx-f y'x— xsicisiaiL', ^ae/'?x-f 

:7ai-x3i;0^gp^ff^eiilTSo ^^i$^SJflc 

7 ±.\zm,mm\z'^v\^>^'^tiit^m±,\z. m^mm.v 
s X u :y 3 ;u H cfc 0 I'^^mwttis 

•r<t-5tc. mn!^m:^:za,-mzm&'^n^y'iA^> 
y-/vv^mm\zc pvm2 6h^^^mnm2 7^/x 

$nSo ^fc. ^i7^it»^2 7f*go^l?ffilllJ3t:x-^y 
a? SJCcfcOllfT^nSo CPU9 t^^57:^?S»«K2 7«, 

AA*x 4 o^jA,;5»^M:^(CcJ:oTS!lii^?5^C P U 9 izm 
^L, CPU9{3:, i§tM&Cj(C^«rhU:^fSr^S^:i:*t-e 
^So ^i73^St»ffl2 7TfJ. ^-r5>^ 

2 5\z^o mmmm h u ;^f)Cft^j^$n. mm^ 2 

CO 0 0 4] 

>^-AJ^^&#©$ii:S^2^S;^tabSo f>i:bt., ^^^^ 

mM^ 2 7 oiTffirL- h 1 9 30«A^ y^-r >«[i3a*fT 

oT^>SfcJe>. f^^(C«ittf-A^c05^-3^€rM»-rs 
c:^:d*T-ir-r, tf-A^&l*l2fEj^;^aiS$i^rSi£^S;6t 
^bO, 7&^OCPU9<7)m»14^<Z)(S»75>6t>, ^5£cO-f 

So ^-f A'i'>^-A;v<o#?g«. v~ym^9&mmm 

05 S S fP « 7 r 3^ <0 1 O T * S U X sj? > X -f A CO 
4Z? it|[D<i:;5:0, »^U<;^V^ U;G^b>5:*te., CPUgP2 
6. ^^^«ff«2 7S^(CU C:n^1SStfcr-A5*i:|& 

^ti^tim^\z. if-AT^-^ 

So ^<D^^. mmoyu-^s^mn^m^m^zi^i^. 
m^m\z^\^>Xi£^^mtrz^^mmM=L-^y h 1 9 odscs 

5» ;5^i^-rL.t>-^T^^iil(h25^6, WfflmJ?^--; M 9 
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^ (4) 
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F (Mean Tinw Between Fault) SrTtf^C<i:(c:^'6. 
[0 0 0 5] i:(7)^Wi±^©.i:^;5:^jS*»?S'r'5;t 

CO 0 0 61 

[0 0 0 7] ^fc. t'-^J'p^^u, mmmn:x:=-^yh. 

[0 0 0 8] ^^5:. cn^T^l^^CPUeS. '^^^^SJIt 
[0 0 0 91 \^—^S^^>^m^^^Wk\^. ir 

[0 0 10] ^it. mM^M:^^u^m^7tn7.^wm 

[0 0 111 

tr- A^(^-5r- iS^ C P U (3^ o TM^(C«13® 

\^^9L\f-i:.^<D^-^^mM\z9mrr^. 
[0 0 12] ^ft. zi(D^mz:^v^^u—^m^^m.m 

b ;t fcf > ^m^lfiSti^ ^ X 3^ v^TlS 

[0 0 13] ;iC0^^(C:fett^lx-;$^M^5!lMi^ 4» 

CPU, ^^^^^h<r>nm^mm-^. 
[0 0 14] ^ft. z.<D^m\z^^'^^v-ymn9!mm 

?!it^r o c p u ^ :$^3Ei^»c^ ^ ^w^s? 

[0 0 151 

[^yfi^^i 


^m^7 ~2 8 7 0 6 4 

S^', 1 tt^SSf^ic^fi&afc^i^^x^', 2«^ir^x 

^ KD^^apfg^^rfg^-r^^^X^-^X^, 3 «2*i:^S 

a: (Dilft =£fT ^ ^IfBAX -f > 1$^ - :7 X - X . 
4tl>:7^X^l, i7^X5'VX:5^2. :JtagAX-f >3^" 
7x-X3ra*S!)KL, 5^-3^4giaiS:ff av'X^^'A/N* 
X. 5JS^^^X^l(Ctf-A?-^*^J^Ef'5tf-A 
T^-iJ'AX. 6ti^^^XiS'tCA:f3$n^l/— 

7«^^X^ira7?^^W(Cx-^3i»^fT 
o;fcd6<057^X;$^raAX"ca&So 8 lia[fi:co^#5!i3SSr 
^3f»JirilfT-r^v;u^CPUB5> 9tim^^s:/p^^ 
A^3S*^fT-r^cpu, 1 o^icpu9com■^5a3®y 

1 1 tiS^lEWtc^^^^U 1 Oconfc!— 
5^-:5^^:^CDr KWXW^.hT^-^^^^-v^yv^^i/ 
b T I ^ ^ C t ^ 4 O CD X 5^— h -C^-r *5) -5 M E 
S I (Modyfied. Exclusive. Shared, iDvalid) 
^4^-\'!yi^a.^-f >^tC^-re^-V'!y>'iL^^U, 12 
fiTJI/^CPUaSCD^CPUiiv-XT^AA-Xtr^iK^n 
/t^0^iIgi:(D7^-^$'<E33l^fT^/t8i)CD^ 1 Onx^^ 

U/v^>'^bTVi^teO^^Xi$' IcO^^^U 1 OtC^^y 

fcT > ^ ^ nr s T^-rS^ jc^-r s r H w x«« i: M E s 

1 mn^^^-r^m i oas^s^^ u . 1 4 

^X^f*3<D^;<^U 1 0(^5*— ^jStgfr'T—^^TTit.ipJ 
ffiiiO^&^T Hl^Xiffa&«**-rSSJ2<7)®M«a;<^ 

»J. 1 sti^^^u 1 0. ^^^^^yv-o-pc^u 1 1, mi 
(OAx^ftsi 2^»ittb, ^'-^fikm^nou-tDV 

AX, 1 6tihr-A5^— i^AX5*;t«, i?^X:$^raA 

X 7 ^x:h^nit^'-^\znv^^ ^^n^mr^^ 
^m%m. 1 7titf-A7^-^, '^^^taj>4'^5^-is^ 

^^}^T^T^-3^;>t^U, 1 8t^lf-Ax-iS^^£A:fj 
b, 7^-^;;A^U 1 7^^ja|-r5tr-AA:^3}?-h, 1 
9tt7^-^>t^U 1 7tC*S'«^$nTV>-5tf-A7^"-^, 

^i7^m(-^m'f-9\znv. ^^a>=L-^yhp\z^m 

Ota^, ^aiJ^tiF I R (Finite Impulse Response) 
;W^ii^J|, FFT (Fast Fourier Transform) C 
FAR (Constant False Alara Rate) lt^^J6*r^ffl 

fr-^ I XOa>ND— ^, 2 1 fiv>il/^CPUgP8i:'^ 
^^iS'ttSCfiSl 6racO'x-^feMS:fT'5;^8e)(Dm2 0A-x 
2 2Ji7^-3'7t^U 1 7tm2 0AX^ 
^S2 1, #ffi?SS[a.-y h 1 9, I/0=i>hn-5 

2 0, tr-AA;^3p-h 1 sras^i^b, ^(Dtmmm 

mi ^o:>^^^m»mm^fy'bmmm. 2A\tMmm(^ 
mm/^^:^-9^^'r^mmvi^7s^. 251^1^-^5^ 

^^^mMmi^<r>mmm2z\z^-x. wm\zcvvm 
8<D^cpu9ic^b, m^9iiM<r>mm^^^>^^m 


—472— 


7 

[0 0 16] 'AlzWimz-Di^^xWim^^. v;i.^cpu 

tiibT'-^^^S^^V^yi^^i^-r^. 4^w>j.;<^'J 1 1 
a.>t^U 1 li:0CPU9tC#^j|i&^n-5o ^r^yv':!^ 

>^zLP<^U 1 l*t^CDV;^^CPUg58cD^^^U 1 0 

xm-TM E s I if Si-i^oT F uxmm^^i^-r^mm 

'ffilP^^UT^&So ll2 0®ai^31^^U 1 4«, [1— 
^^X^ ll*3C0^;?c^U 1 0 05^— ^-if;^ 

«3S>^^UTfe^, :j*:tr;rne®M«3a>c^ij 13,1 
mMm^-^(D^^^^m'r^mffm\zrD\,>x^m'r 

So ^Af^, ^iScCDi^^X^ l(Z)Vi<^7&^<DCPU9CO 

>>i^bTV^S<h#(C. *SCPU9;&tS?5:Si7^X3^ 
(1) CO^y^U 1 OtC'7 5/b!>^$nTViS-^c^T F 
WXtC^LTT^-^^^ji^S^^Rf^^frVK fi&CDi^^XrS^l 
CO C P U 9 fA^<DT F UX UT^m blftf^ Sfr "5 « 

^;<^U 1 0<^(^— i^^X^lP»90ll2©aM^ll;<^ 

u 1 4ic«c(Dr Fuxnss$nT:fe^-r. ^^^^u 

a. T FUXCOf^— 5^— iS'^^'^-V-yv^V^J^LTViS 
^Y:y'>3.;>t^g 1 m(r>^<D7 Y^X^T.Xzn^'T^^^ 

S h a r e d^^LT:feO. ^ii^Sf^^froCP 
U9<D=^V-/'>a.>c^U 1 t>I^— r FUXCDI^— ^'-iS' 

^r^UTVi^o ^Y^^^e^^^^^nrvi^arv^ig'g'ji, ^^^^ 

vSxcx^^U 1 1 cO^Y'y'>3.^'1'>«, InvalidiSr:^ 


(5) 1^18^7 - 2 8 7 0 6 4 

8 

\yX\^^^fi\ r FVX^f^iiLTSSSnTVi^aii. :i 
(D^oU^^rVi^::LmSL\Z^^iSk'^. ^'5CPU9d« 
3i^tftf^5£fT'5a:> ^C0CPU9C0=^^-\--;->a.>q£U 1 
1H> -miL^v^—^^^^^:/z^>^^^t.^^\Z. 

Va.^'Y>OX5^— hfS^taoX^^-^XtCtaeoT, 
SharedXfS. Invalid;&^^Exclusi 

w e\zimf3m^'r^. w^mz. n-ii)vnxi^±.\z 

#3i^3-T>FlJ''1'5^JI/^%fT-rS. I^-^^X:$'t^© 
^^rv>^=L^^^} 1 llC-^cOTFWX»C^^£;-rS5^-:$' 

fli*^«jf^b, ffl^rs^Y^;/>'3.^>r>©x7^-F«. 

Shared;&^einval id tC^^fSTj^a^fS. * 
1^ 1 a>A*x^^SI 1 2 %flfiltcn-y7;w\*x 1 5 ^ 

E^-rsAxxx-tr>y«#i;otftf^b. mio«s« 

V>F-9--l'i5^;KZ)TFl/Xt^, -teO^^X3^lcr>^>C^ 
U 1 0<Ox— ^T*S^:^:*40<DX7=— FTf^f ME 
S Ifil^dtSh a r e d ^^UTV^S 
n. v-X5^AAX4Jbtc;icZ)#&;5»LnT>Fl^--f 
20 ^fr-rsttfetc, ^:o7FUXtc5t^>g;r-sx7^— hi& 
Share d;0^e>Ex c 1 u s i w e\Z^m^W»^'^ 
^►o >'X7"AMX4±(C^fT$nfcSi^^Z2^> 
^^5X^ lOmiOA'X^SSl 2(D 
A-xxx-fcf>^«l«tc<i:oT, 1 cDSai^S 

>^»J 1 3f*5*tft^-rsc<i:tCJ:oT, -^(DrFUXlr 
M^e-r^ME S I ft^*tS h a r e d ^&^UTl^S^^ 
^X^ lC0|glcOA*XS«Sl 2f^, iE-C0i5^7X5^f^(^) 
^YU/5^a.^^:U 1 1 tcm^'?— ^ ^^■V' i^V^ 

li^ctssiiu m 1 <oA*x^m« 1 2 mio® 

S^3S;?<^:U 1 3CD-?-OTFUXtC^I&f SMES Iff? 

h a r e dis^^ I n v a 1 i d ^c4i^Si*a1*$'fr 
X. -^(D^^^X^ lF*iO#^Y!y va.pC^U 1 lOffi^ 
't^^^yi^zL'y'iXD:^^—^:^^. Sha'red:?!ii 
^ I n V a 1 1 dJCtj^SB^&a^l^^itS, >-X5^A 
AX4±tC^fT^n/2:«3i*3-7>F-tJ-f * 

5fE, 1 0;&^v-/tr>ir;^nTv^-5>:7^x^ i<o 

mi<OA*X^SISl 2C0TFl^X5=3-^(;:J:'3T^ 
42? n— ;^;i/AX 1 SiJCfo^i^^^^^nTVFit-f ^5^;!^ 

^^fr-r-SCtT^^^U 1 0(C#^^#lf^SfT^»i:i: 

^\z. m2<DmM^m:^'^^) i 4tc^p^^u i o±,(d^ 
^^mm^-^xfs,\^^^mm'^^^^<Dh\^x 

C<D7 FU-XSSgk-rs. ^CO^. ->X5^AAX4CDS 
3^,^:3 v>F'9*^i5^;P^»Tb. $'5>(C#i^i5^n'7>F 
47;i'5%fTb;t c p u 9 <7)iJ7 7X^ 1 (^OD-;^;^ 
y\*X 1 5<D*3^^3T>Fit'i'i7;>fcj^T-r-5o cicoj; 

#jX^5^a-7>F^^ff L;tCPU9<D=^^r .y 
v-o.;^^'; 1 lC0l§^TFUX(0=*^Y^y vzlXt^-^X 
59 ii^<D^=y7.^ lCOmi<Z)®®^3®;?t^'J 1 3<OX5=^— 
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^7.tl^E,ii elusive ^^L* 'ftScD:^T04=-v*v v- 
o-^^U 1 1 tmi(DW^m:/<'E^} 1 3C0X5=— 
H I n V a 1 I dS:^-rcii:(C.i:oT, COTHUXtC 

2a)AXX:5?-hr>if««35t«,f^L., Exc l us I v 
e $^bTVi;t=lrY^;'v'^;<^U 1 1 coffi^r Hl^X(Z) 

S^^'J 1 3<^X^— ^Xfi, S h a r e d tzM^f-S 

^X*n n V a 1 1 dT^^Clti:, Mrlnl^j^^n T > 
H ^^m^ftCF U 9 <D^<D^ 1 J^OlJ 1 <0®S 

^31;><^U 1 3CDX5^— ^X;^^Ex c 1 u s i v e 

^iftSi 2, D— :^;PAxi 5^:ftVX. ±^^0 i o 

PU90=^^^>'a.^^U 1 ltC^'Y'!y'>>i5^t- ^t<i: 

1 3CDX5^-^Xt)> S h a r e dtza^^^-ar^.o ^ 
ft. S3i^3V>H^%ffbfcCPU90^V»yS^iL>t 

lC0®!l'ff3S>t^iJ 1 3<DXt^— rS^XiO^Ex c 
1 u s i V e teoo^^TO^'V-^yvjLp^'tU 1 

1 i:@M^3S^^U 1 3CQX5^— 3^X7&t I n va I id 

»fTU;^CPU9d^$e (Ciee^tTf^-T H l/XtC^UT 

^fTb;tCPU9<D^v*y'>:x;<^U 1 lOffi^TFl^ 
xtc^fS^^^v^yi^o-XT^— i^Xi-^-O^^XiS^ 1 oo« 
aHfUpC^iJ 1 3 0X5^— ^X^£. ei±fsimh^^^t 
f^«|[CUT^:^i:t>Mo d e f i e dtr-r-S. ^:<?5<h 

'>x5^AA*x4jz(zfi. m7h^n^>\^\t^n'^n 

r, n-;^7;PA-x 1 5Ji<o^JcSia.i5*^nv>Hti%fT$ 
n, -te©<7^Xi5^ l±(04^^yi^3.X5"— ^XtaBiS 

1 3(DX5^-^xfia!il:U;a:Vi. oocpu 
9 75t, ^ 6lCl^-r KUXlr^LTI|ji^^nv>K^£^ 

fTr^^i^^i, ;icD^r ^/-vclxt^— 5^x<i:®M^3S;* 
^'j 1 scox-T^-^xfittj^^n-So iicT. 

^'j 1 0 <fcf^— oi^^x^ 1 aDCPU9*tc<^r Hux 

^•J 1 1 <h|gl(^AX^«ISl 2(i€ATOJ:^lcS!if^r 


(6) !($|3jp7-2 8 7 0 64 

^- ■r^^t)'^. cpu9dt^cor Kuxic^L-Tiuait^ 

;<^U 1 1 tt. I n V a I i dT^^orn— ;t;;|//\-x 
±1 5tc^ajUnT>H7&t%fT$n'5o n—:*r;p;>?x± 

U 1 0)^t2b^<^T^;^^iJ 1 0;5tCCOSgaiba^>HIZ 
eieiT, H 1 OA'X^lftS 1 2 
nxxx-fc!>^^«S«tX<toT, ^2<D«M«^31^ 
1 4tCSS^$nTVi^T Kl^XtC^-r-S^tiibiiV 

^'Vty'>:xy^U 1 1 iCPU9<7)StFf^$2^je-r-5, ^: 
f^^tC, >'X'7^AAX4±fCi2mLr3T> K^^^fff 
-S* ^^"X— :5^*^^UTV^^i7^X^ KD^^-^^-zv-i 
Xt^— 3^X^S1C0®S^S^^U 1 3<^>X5^— 5^X« 
^;^i:t>ModinedfC;^oT:feO, Si9f7^— iS^^^I^UT 
V^^i^^X^ IcO^lOAX^ft^ l 2ti. AXXX — 

nx^»Sl 2«. StrT^-iS'^^^^U 1 0(cSi2itr 
tilfetC. m2cD®K«f31^^U 1 4±{ClE»$n-CV^ 
^Cc?DTKUXtcM^$^JJ^L, ^>^U 1 0;5*^SFf5^ 
-3^^£ff}^LTVi^C^$^-ro ^eJCCKD^lcOAX 

2«. :^7;i/Axi 5(Dmm»^miScl.x^ 

r^yiyzL^^U 1 li:CPU9CDi(rf^^ti^^»B5-r-5o 
X 1 5±fcKaiLn^>K^%fTU, ^^^U 1 O;0^^ 
>i?'-rs<!:i:t>(C^^>y>'aLX7^— 5^X^Sh a red 

J: e 53^91:^^ t a 4 ^ ifc cfc -5 

4£? SlI;&fe(D2^^(^iai3S:^j£;&td&r}, ^ ;t s ti CO 

m^mfk(DCFU9x^mz9m'r^:^mx$>^. 
y'-^mz^^^m:^m\^. mmM^tf^^'T-^wc^ 
cFU9om^^^mi^. mfz^'T'-i^^mizMLxm- 
<D9!im^±x<DCPV9xmffT^:^mx^^. vjp^ 
CPU^8<D^^^U I otri&irt^nTtiS^t^ffisy 

50 ^mMfktfx^y'-!$^^^^M\z^wmff'^mu^v\z 
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11 

8, ^^^:x^^i<D^^i^m9^^i6(Dmffmm\zm^ 
>^—j'^ji^mm\z. i7^XiS^Tx^2(^v;i/^cpu 

2 5«. fS3— ^-^X^ lI^<Dn-;^7;WtX 1 5 Ji»r^ii 

^ 2<D±X<DCPV9\t. Z,(Dmyi<^\Z!^^'r^f)^. ^ 
^X^'VX^ 20CPU9CD^-^ft^ lOCDCPU9;6^ 

^5!L3S^«CD^^aiittaii!lO^Ti:Xyi^aL-U >i/(Z)^ 
^T^^frt^n^. ^aS/'^X-f >;S^-:7x-X3<i:0^IB^ 

Uti, -S<05^-^^-XT35r). 

tCFi, i>^X^'TX^2(DCPU», i7^X^|gC, 
^X^lCDCPUft. ^^^^X^ICDt^— ^'^^USC, 

s^nr^o, /iy-^>x^^-h^rc^jSieco^ti^£ 
mm^. nm'^m\zu^. ^it. Mm'^m\zwmiimM. 

CPU9«. ^^CCO^'-f A-Oi^-AVPTllff-r^^ 

w^^mm^^^mv. m^^m^Wt^mzm^-r^^'^ 

^^^ii^'^m<D^Mmm^xtL9m<o7s^Vo.-)V(r>^'&^ 
fro. ^(r>mm\t.. ^ffii/^^>-^tuT. i^^x^s^v 
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X^2 0^10/\'X^^S1 2, ->X5^AAX4, 
^Xi$^ 1<D^1C0A*X^^S1 2, ^^"yTs^ \ <DU — 
ti)\^nx 1 5^£:^M^T&i7^X5^ 1<D^;?C^U 1 0\Z^ 

^;?<— :$^<0<£33ltl^«(CbT^i7 1 (^#C P U 9 

-^it. i7^x^'7Xi5^2cDteocpu9fi. yiia3i 

^fToT^fTPJtE4^«8*^-r^^ ^XiS'-^X^ 1 0^^^ 
U 1 0_tt;:58fii$n/tir^:7:t=&-7^xhL^«JKffitcA 
10 xy>?^-50CPU9ti, i^^X^VX;?^ 1C0# 

CPU lTfT3iaL3S=£i^^X:$^^X^lCD±p^-=eU 1 0 

-rSo ^3e<D«l3®<7)3HfT^, X>>'i^a.-^<Z)CPU9 

<Dcv\j 9ti^^^nm^zLLx^ ^T.^^T.^ ii^co^a 
aid^^T-r^rt^^^o ^^"yTs^ wzmmn 

■r>Ktr<toT^^x^ ii^<D±T<DCPU9>i, ::<D 
idii^Jc^b^^r^T)*, ^-5 lo<OCPU9:fent7)^ 

iRijjt^^asco^fT*^^^. ^ ^x^ 1 c^)Sii^^5ii3icD 

^fT«i€:#fcCPU9tt. e^ta^^X^'lCOX^^i^i- 
^i:UTftfPb> 5^^X^lcoi;*^U 1 Ot3»ife^$n 
TVi^«ffliynir^A(C3^X;57X-r^:/5^U ^^X5^1 
f^<DfiS<OCPU9{C^b, ^'^XrS^ 1 CD^jj^^U 1 0^w 
pv 9m<D't^y:ti^^tmm\zLx. mm/^^:<-^ 
30 mmzm-^<m^<D9m<Df^mmsi(^Tm^^ffo. ^ 

It. ii^^XrS' 1 (7>X^i^3.-^i;^ofcCPU9ti> 

"^Ts^-TTsi^ 2tf^ib^^^nitmmn^ :^-^mm\zm 

;l/nxi5, m2 0AX^JftS2 1, X-fy^^*;/h»7 

1 7<Dif— A&;c;5ii3i;?t-a.-«<^y;u— tr>^^<i:^— 
Igfc, X'l'y^^:^.^;/ hC7-^2 2<Otf-A&rX^!l3S^-aL 

50 afeo, s;^^t:-Atc^u. S;a:^^-^5!l3S>-3.-Sr 
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v;!/^C P U« 8 cOX^i^oL— ^OC P U 9 ^M^^T^ 
fc«6fiIix^>c*y-fe—>?;5itriv>H$rD-:3t7;UAX 1 5± 
(C^fff^. ^fctCX>>-i^zL-^cDCPU9«> t'lOii^S*' 
S^Wt. t'-^^^^U 1 7<fcOX-f ^y^^^^y h*7-^7 
2 2. ^2<D;^7s^^m2 1, D-;^7;Pnxi 5S:fM^ 
aS"T!&-6i:3il5£^n^M^3M[U'^;P;&t^^X^ 

U^JU^iRdiL. ^^^U 1 O'NiEig^-rS, ^i^tC, X 
>^>?rL-^C0CPU9«. ^«l^^fli(C*-5^(DCPU9 

C<Z)t^, tr-AKcOffiHjai3S(c:feViTte<Ot5^^X 
i^5X3'-7Xi?'2C0^^^'J«cmMC05^- 
^ti^ntE't^^^\z\t. n-;^;i/Axi5, miOA'X 
^SIS12. '>X5=-AAX4^:n^UT^O^^X;5^1X 
yX. ^7^X15^^X5^2 0^^^^ 1 OtCS8aiL3^>H 

3£^^fTU. f^-ir;u->^f*90CPU9ji. ia3S^*7^ 

RtX, tf-AP^cDffi|i«l3im7'r^i:, X>5ri^jL 
— 5cr)CPU9 ti:^C0CPU9WT> -fe-^^itCOSS^ 
'r^^:t(c<toT. 7s^i>zL—^(DCV\J9\z9mmT 

^rS^f^o $6tC, X>5r>?ir— ^<DCPU9fii7^i7 
3^ 1 <O^TCO^-^M31?Citi»TL;t;ii:«:^^Xr5^"=rX3' 
2\Z^M^-r^1t^. :^aT>K^->X5" 
AAX4±fc%ffb> i7^x^vx;5^2«;intcjst:^-r 
-tixt^^. i7^x3^vxr5'2-cti, Sd^^iiasiKo^ 
ff^i^£al^iLxtx>>■i?^— ^<DCPU9d^ ^ocpu 
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fflv^reid^fT^, ^<7)CPU9(d:, ^47^Xi$^ic7)^ 
;<^U10;&^6». n-;^;i/AX15> ISlcOAXX«S§ 

12. >^xf^AAX4<£:frbT. mt^"-^ 

:/ni5^^A^vaL-;i.;0^^«^snT^»). ^«l*^3i(c 
afe ^ C P u 9 CO < ::?75^<D c P u 9 ^(c fc: > iT-r 

i^? ^<^;^ViMj^mfTprfiB;5:^^jei3^>-^-:/D^^A^ 

CO 0 1 7] ^mm2, Wiz:L<r>m^<D'm2<r>^mm^ 

3^-A;K;0S2p^5!l^®^-r^^©i: LTv-X^^AAX 

4 0gd5i^l|ffi«iSr^-f 3 >i'^%^S2 S^tKidT-S;^ 
^S:ffiV>TV>fco ^ifelfll(C:feV>T. v;i.^CP 
uep 8 (D^C P U 9 tc^-r A-r A;UcD«*^SJS: 

9^ ^>^mn^^^mv. t;u^cp uses con -;^7 
pu9«. -nrnzm^^xmnx^x^^^it^m^^^ ' 

n T > K <o jSI^ igf l^ff T'^^iaScT) ^ x n > h 
'J 1 ooD#^THU'X&-feT:7:rS^or Fi/xtu 

yhL. ::n^miii.^^'-'i5^tvxnm^^r}^u7.\z 

^b, n— :^;WN*X 1 5±(c^]^^5P^n-7> K^^frt* 

5 n h 3;ucD— ox. ^(0—m<Di^^m<Dmigi 
50 ^CPUIK8«, ^«|*^SS(C3&St^. ^(C2:<0-trTy. 
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H«:D-:^;WN-X 1 Str^^ff-r^i:, 'J 1 0 04^ 

iL>^^:U 1 10/\-XX^-y«#|;6tg(|f^U, CPU97&t 

\z±^yvty^^fmmh::i'r>]^L±'ry:ty'y^^U 

^\z^'Dxm^tstiftm—<r>cpv9f)^±'ry:ty^^ 
i/i, ±^y:ty^m^i^ftm~<DCPV9\t. ^<D^x 

^^X^ KDm^tmm^Z. ^^X^'^X^2\Z:^\,^X 

12, >^x^Anx4.^^xi$r^:^^2<omi<^/'^ys 

LT, ^^x^-rx^ 2<D^:^=e^j I o\z±'ry:tyy 
i^t^^frSfr -5 ;i <i:tr J: o TX^v^o.-^ t;^^ c P u 

CO 0 1 8] 

fT^i^r^MS^O^iaSli^ia:;^^^, /fi^r U'fe tf— A 1 
;^S^5&M{C^'&^CPU. l?ffi?»SC«^O^ai* 

i-''ymn9&m^m<Dm^umsy y^^<r>--Dx^^ 

[0 0 19] ^fc, M^Saasyn^J^^ASr^Mr-Sil,*: 


(9) 1#ii¥7-2 8 7 0 6 4 

^IJI4fc;5:i?^;U-fcf>^lci:oT, CPU<^ 

CO 0 2 0] vXxAA'X. n-i^^wtxtc^iK 

'J, /\*x^»SlcJ:t>T. 8[»<D^^x^coa[»cc^CP 
i^-r^«ie7&t^^$nrvi^;ii:*iG», '>x5^aa'x, 
;iD, A*x«i^(r^'fo;^'5CPumff^fflcoit:A:&m 

CO 0 2 1] ffi&C0^7^X:$^O«[«CCDCPUraT 

hS:^i»r^Ci:^frtr, <a<7)i7^X3^; i^^X;5^VX 
^ (D C P U ^£ ^ T tf > ^ i: pj ffi (C ;^ 

SOSfeW, ^^5X^COiSkPii:#5e)iffl;6Hii|fciat^«;&tpJi|B 
CO 0 2 2] ^fc. l/-^3^^^>^?^^CPU(Cil^"r 

*^v>Tv^^fcj&, m^^^mM^^mk(ommz<^ 
sv^^raT^^x^^x-f-z^^^fT^ct^tpjigj-^s: 

30 \Zft^. 

CO 0 2 3] ^tL. A-xxx-br>i?^«l«^«A:t^^ 

y->:x;;^^U, A*X^^S(r<fcoT, a©[COCPUfflT 

® ^ tt L ^&fT ^ n if ^ A f^^K7&«§B 7i 
C^Mofeim?^lf£^] 

can ^(o^^o^^m^m-t^u^y^mx^^. 
C02] CPUA^e^^fc^^ u^Mco^^UTy:/^^^ 

CS3] 1SSccOCPU*^ffl3gS:53^iiILTM^J^fT-r'5« 

C04] a»OCPU;!ft5J-^Jgk^i^WLT^^MfTT 

C0 5] W5»ilJSa^Tyni/^A<D7n-^v-Kr 

C0 7] ^£3fea)U'-:$ff^^5!l31^SS:^-r®Tab^. 
5Z7 [0 8] t¥5l5<^l^-^^#5aSig®<^5!l31i5^-f5>5f$r 
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^fi^'-f A^V- h-C^^. 
1 

3 nsB/N^x-r :? 01— X 

5 tr— ^S'/N*^ 

6 ^'-3^^s^^5>iy^^^ 

8 ^;v^cpusp 

9 CPU 

10 ^>c^u 

1 1 ^^v-yv'^^^U 

12 Sioy\*;^««s 
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1 8 
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2 0 
2 1 
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2 3 
2 4 
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